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(2 5 5, 2 5 5) Om^l^^mi&Tm-^tl^^^^j: 




(»S) 



(2) 



1tr»fl¥ 1 0-7 9 88 5 



^mti^^7—-^Mi. xt)tmmM^m^micm-r^ 

XtHcMl^X±trj:tiit}tim^tl^^^f3:Xtl 

^Micmr^'^r'ii:xtncn-r^mtto:>m^ f-va 

m^—^i;i±(DmmifC-r^tzib(DXtncn-r:biiit}o:>m 
titcmicfi^m'h<Dxt}m^Mti>r. ^(oxtim^m^ 

imMmei xti-snrcnmy'—S'^iRmv. ir«l 

fessr^-^^stc, xtiicPiLrmmmmm^^!6. 
xtit'^t(ommm^{mcmt^^T(DxtiicMr^tiiti 
(omtcD^^i^^t. xt}ffm&m^mi:imicrj:^rct^ 
<oxi]icnt^mi3(Dmit(Dm-^\'^ t e>-a-s)Bft 

tyia0«^)ilSSiiiSH«rS;iS?gfflli:-r5<}: 3 tcv/+ ^JiS^ 

<DA:'j^tTV\ A;^)^n/cii^a[f'-i5?^HijiE^^7^-:/ 

Cli#JS73 iii^OA;^«:SiJtai-rSA;b*iJ8li^lSi:, 



. A:'3^nfciSig-r-^^iR«t-«.7^-^iR«^mi:. 
A:^i»fifcJtLTffiflii^fii**ii>, A:tJ*'<flafE®ft}i 

t . xmmmm^m^M&.mcr£-^ tz t ^(Dxt> few 
<omm^m.^-'^m<onmft^fctb(oxt3icn-r?>m 

^4t)nnfcffl{C^;5«/JvCDA;'3M^5^i6T. ^tDA:^ffl 

^Mie^^-r-:7;ni, xtif)Wm&&m^micm-r^ 
KM-t^mtKommti.. m&m^MinmixtiicMi. 

9mmmo 

m^Mi>cm-r:s>mxi±xtjicM-t^mf3<Dmm^ h-> 
30 tiA^tcie^oiiiftjaa^So 

mm^—Miu,±<om&ict^rctb<Dxt}icn-t^tiiti(D 

^nrz{mcrj::^m'b<Dxt!m^^it>x. ^(oxtim^m 

m&m^m^mmx^. 'ttiicMmhxm&j^^m.f&.m^ 
i.tzct^mmt-r^ m^m 7 mmcDmmwMmmo 
m^mi 21 mm<oxti^Mwr^xt>Mm^m. 

40 

xti'^tirznA7'—S'^i^mt?>y'—$'i\sim^mt. 

xtjUAicMLxmrnrnTikm^^ib. xm^mtm^m 
^Micmt^^xo:>xt)izpi-r^mtio:>mt(D&-^i^ 
t . xtin^mmmm^miyLmcti-o tz t ^(oxMcic^ 

tti>ic^ mt^mmy'-'$'xtiMm^m!^ni.x. xti 
so rzmwvhi3.^^o\^. ^K»htsmm(om&wmik7m 
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[000 1] 
C00023 

[tJe*©atl5] CCD*:;t'5*Htc<J:t)»KLfi:amc 
[0 0 0 3] <l©.i->t7'f h-'^^>'X^!aa©:7^}Si:LTs 

««Ji: LT. #53^ 62-35792 (WT, ^ 1 OtJt* 
[0 0 0 4] ^QticcT)^ 1 o!i^*S'#fi:j;;|>.1-vyi' h 
li. C CD 2-e^«^^^nfc<D*.. fe5^-gl[n]K 3 T% 

R. G. BcDsm^m^tLxmomtEti^o C^LT 
xiiii^6icx:^^*x, R. Bmm,iRmm\Bi^4. Bit 

n^'nofeMfi^R-Y, B-YJbH'^e.nT. if-r:ti5i 
K7jcjMP>n5o 

[0 0 0 5] ^LT. m[IS2 0<DfeMfI-^li. ^tl^tl 

m[feR«"ieis]K4, BJt'BlHlSS5:grmSiJfflJlelK 
9 a, 9 btci-3T^]ffli-r?.c:i:T% 5^y-^'^v^^>x 

[0 0 0 6] i:C5T% 01 OtC^-r<t3tC*|^^W{C 

m^y^m^tr^^if. cn^BiiieL/-c0 9o*7-r h/^ 
[0 0 0 7] -r^t)-^. tuieLfc*y-i' h/^^>x5aa 

[0 0 0 8] Lfc*^oT, ^O^fcSgP^J-BtiAltlfii*^ 



[0 0 0 9] c<DJ:5^jS6^{c^5a-r§rcii)©:^}Si:b 

1 989^5^^ 6 6-6 7H : JitT, ^2£Dfie 
[0 0 10] 

[^B^*^ft?9lLJ:3 t-rsiia] WfabfcJ:3JC, Si 
<DtJe*S«T«, A;']^1^0/J^^^>Bgv^iii^;g:. Mfca 

'#T'{±. Bgl,^a5^*^B^2> < ^i) J; 3 {C^«wB*J{C0^;g,$% 

20 [ 0 0 1 1 ] ^ e. tc, ^ 1 ©tifSiStflfcS 2 <Dt!e*e^t5 
<D5?^:^;S:iip^Ts Bgv^g|5:b''«O0^§^%5Sii-r^<t3^ 
A:t;i:ffi:^<osa0^4:-r5fc«){;:, ai 2ic^-r 

[0 0 12] ^CT\ *58B^{i> XtiU&(D>bt£\<^^\>^ 

T\ ^t(c. iS^t^iftciO^t^^Bgv^gp^tJtO^fc: 
5B^;5^,^g|55^■*'« 1 ■DOiffiffirtm#ft-r««^T«>:^<*tc 

[0 0 13] 

S7=-^^iR«L. nx«Lrcissja7"-^^atc, A:*:® 
40 3i-r§$T'©A:'3(c*ft-i)m:'3'0^{l:o«^v^i:, A:'] 

;l/«rfflv>TA*J»a[^^^LTffl:^)-r?.c ii^ltmi: b 
[0 0 14] HiflHBftJg^fflli, SuKiKft? n/tWiS-r 

so nfcffi{i:^5§/jN<DA:^fii^*46T, ^0DA:^3fii«rafi 



(4) 
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[0 0 1 5] BuieBfl.^ii. xtitim&mnim(D 

[0 0 16] ^LT. mtmrny—ZTMi. XtsiiWit^ 

[0 0 1 7] sfc. mmm^mmmit. mmi^m-^titz 

[0 0 1 8] ^e.tc. :^nBmmmmmy5mt. m^^m 

m^-^ii>. xtif:)'^t(Dmmmmmcmt^^T<DXtiic 
rji-orcttcoxtucnt^taticDmtiDm-^i^^t^m^ji 

[0 0 19] *fc^ *^B^©H«^ail^H«^ »*«7 

(c. A;':»fitc5tLTSftit5^4I^StJ6, A;'3A^ffige)a 
i: . A:t)!b^Htil2® ftm^fiiiii^lc ^ o i: ^ (OXti \z 

i.#St. tuie^^^7^-:/;^^fflv^TA:^iii^■r-^^ 

[0 0 2 0] Bui2eftiB^<it±, HijfeiR*$nfc]s?ig7^ 
Jifi^ies-^iii'OiSi-S i: -r i) fc i6<D A;'] (cj^f-r s m:^ 
46P)nfeffi{^^S§/jMDA:^fii«r*i6T, ^(DXtiM^ 



[0 0 2 1] *yc. wtasft^ti, A**^eftJis^{i© 

^wfs^^7"-^;ni. xtiti^mmmmmmmicm-t^ 

^T'li. A:^tcJtLT:^^^til;t;*^tf Bti^Jc^^A:^ 
fcJ*-rstB:t»©Bll^i:t, ae6Ji^ffiW»t±A:tifc?*L 

[0 0 2 2] ^LT. MK^Six-y;W4, A**^tQI5 

10 m&m^mtcm-t^^-ettxtncn-r^tiiti(o^^.^h 
[0 0 2 3] tuiEffiftJi^fiHi. *ijieii2*^nfc 

ib^ntcmizrj::i,m^]^<Dxtim^^it>x. t(oxtim^ 

20 [0 0 2 4] *^B^£0iii^5asgB{i. 

1 z\zim.^n^xr>\,z^m^<oxti^umr^xtiU 

. ffli^at. A:^^nfc»«x-^'*iR*-r«-r-^»ilX« 

^atc. A;'3®SlcJ^bT®fflJt5^fii^*i6. A;^;*^fS 
IBSttm^filca-rSST'OA^'jlCjt^f-r^tii^'jtD^^t:© 
S^v^t. A:^*^MfSfflftti5^ffiU|5$tc*^fcfc^coA 

ItfiJt-r S t . t(ItSiB»-r- A:^SiJiai#©tc?* L 

-•:r)i'^m\^^xxtiWf-^^^m\^xmti-t^W^ 

[0 0 2 5] <-o<t3tc. ^^wcinif, xttnma^ 
r^t^m&m^m&rf<ov§\'^m»-e^-:>xi>. ^<omti 

^i^^mti'prj: < -r i. c i: *^T'#5» 
[0 0 2 6] ^/c. A;'3A^MsB®ttJt?^fii^c^-ri.$■e 
icis<>f^xt]icmr^iiiij(Dm%^ h-yij-r^mt 

t^l£. LCD. CRT^if) (A 

[0 0 2 7] ^p.{c, A;b^nfc»Sx-i>o3^. a 
50 3ityiffiei<0»i[li5ffl«:igilWftffiyi:-rs<J:3*->-\"y^'ji 
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(t'^L^fc* 5 ± 3 * -y mmuma^^ ^ nr § fc 

[0 0 2 8] CtlfCj^M-rSfcii, *fl^T'tt> BfV^SiS 
[0 0 2 9] 

[0 0 3 0] f^^-^^ 0 1 *^p>tfc>3b>i.<fc3{c. A;'3 

n-t^mtim^nm.(om.±m (0-25 s^Toffi^t 

^i:-rtlt±'«;'c:fiiti2 5 5) *^P,'>L/h^ < 
(fciixlf. ^©{B%2 2 0 t-r?.) ^JMa\ COai: 

W:^iOK«ailjScog6ii (0. 0) i:®ft^p©^s 

(a. )3) cDPe^^^g^EiSg (h->;?7-r-et.);V^) T' 

SttjSp©^^ (a. /J) i:Attl:t»©«:*:fiI©ffilil (2 
5 5. 2 5 5) tOF^*l^^i6^T?«$n«J:3*^«lx 

[0 0 3 1] c<D^ori^^7—-fjv^m\'^^^h\cii 
K>. rztx.li. 0 1 OT-^Lfc:J:3^j3S?tfc'3:-3fc»<0 

(McO^^A) icKiVrii. Ell lco«'&i:lt-< 

ms.<riK> (c CDS 1 Ofi^jT-{ittl;^){i*^ 2 4 oa^tcai 

[0032] mz iii^mn<Dm^<Dm.ri^mm-t ^yo 



[0 0 3 3] @2»cfel/^T, *-r, ^gS-r-:/;l/CD«!J^ 

iR^^tTV^ (xx-y^s 2) > nm^mmm^n^ (t. 

s 1) %#l^LT^><^:v^o c<Dm^7—:/ji'^m\^^rm 
10 a^giti. A:'3^tifc)iiSfiitc?*-r5ai:^fiiafii%5^- 

5 5 i: Lfc«^. «:*:filT'*5 2 5 5 tS/hfilTas^ O 

[0 0 3 4] ^ LT, 1 mm^<ommt)mT urcA^s*^ 

X-r--y:/s 2tcM-3Ts HuEI«11^<DSaS^m\ 1®B 

20 ^©®sco^iBiffl^t#.So 1 mm^comm-hmjt^ 

[0 0 3 5] S-r. iBffi*SI03bHC^fiJ-r5A\ CCT- 

03{c^-r<fc3tc^ isffii o«rtf*gp, mmsi. m 

So ^fe. <i«Diii®©^}'»J©ti::)^tt<::n{cKe.ti5t.co 

[0 0 3 6] ^LT. if^gp^ mm^. m^±W(D^ti 
^n<Dw-^nm(o^-^. m^i^(ow-^mAM^mif. mis 
nrcw-^n&uifm.^mti3:^iio^y^> (ca i 

n :JWT. Gai:a-r) ^*i65o /-ci:;^lf. »*<DA 

:^e5Hi:m:^®5H%-?-n€no~2 5 5 t-rnts. mis 

Ga^^tib?>o t). M • G a = 1 2 8 J:t), yi' 
>G a li, 

G a = 1 2 8/M • • • ( 1 ) 

*g|5T-feoT. ^04'*gPCD¥t§iWfiM*":8 OTftofc 
i:-rsi:. -yWGatil 28/80=1. 6i:^Sc 

[0 0 3 7] COy-YVG aliU-Z^^SST^— 
t(}«i:Lfci^-&, A:f3tcM-r5a;'3«ra-rili^<oi«^% 
m-tctic^^c 

[0 0 3 8] ^LT. CO-yV^G a^StcBflJi^fil 

50 i/>T, ffi^fii*^^i?>^4i>e)nfcfii (js) tc^se/hoA 
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*^oT, «tA^G aT'$.:5A^e>, mtltimzkm (2 5 
5) trs?>m&1ii^mali. 
a = /3/G a • • • (2) 

ic, G a=1.6T-fe^i:-rntf, JStttt^fiiati, a = 

138 (/S*^2 0 0<Dil^) i:*ii)e>nSo 

[0 0 3 9] CtDJ;3fcLT®ftJiSfiiaA^}*^^tx5 

T^^-ri)o 10 

CO 0 4 01 m&m^maicisifiiiiti<Dm^m.izm2 

(2 5 5) it) 3 0{5J!{gV''2 2 OSglcS^ClfctCj: 

CO 0 4 1] ilcDj:3tcLT. Sft^^p A^J^S^nS 
i:. <l<Defl.^^p©ffi« (a> |S) (0. 0) % 

iti^Tlffit;. *P){c, Stt^p (a. j3) fcA:l3feJ:t; 
tii:^3O^4a^nt0«:*:{l<D^^ (2 5 5. 2 5 5) 

f&Tf^^o c(D^oicLrm^titct,<D-hmiic^-t^ 20 

CO 0 4 2] ii©J:3{c{^^$tifc^gl7^-:/;Uj:j:ti 

G 8= (1ISSM©G a + 1 2 8/M) 

CO 0 4 5] 

CS!( 1 ] 30 
Ga" ^XG^"-'. (I /2y ... 

[0 0 4 6] ©<fe^lC«-rci:A^T'#^c C£DJ:3tCs 

CO 0 4 7] ^fc. m&J^Jt 1 ®mfcttT-^< . 
J^pl. p 2^^^tfc^jT**'?, C<D^-&. mmj^pl 40 

li0i©Sft^ptc+g^-r5t.<DT, frfctcSftjSp2 

[0 0 4 8] cKDafl.iSp 1 , p 2^j*^-ri.fci6©® 

m^Ma 2lC^l,f^mt}(Dmi3 2 (Mft^Sp 1 
^'Dtb;'3ffi^ iS 1 i:-r§) ^St>\ C<Dp2 tmtia 2 

ett^p 2<0i^*g (a 2, /S 2) i:A:'3*3J;i;Hi;'DOa so 



10 

V^fiii:*«o J:oT (1) SCK::fettSy-rVG aSJ? 

rij trj:K). ^^7—-rMi'ki^tLrm&i^<Dis:i^ 

)tt:^^0 i: ^ lcS^#^^ C S c t li^ v>o 
CO 0 4 3] c:c:t% H2 07n— 

Si:, jg^fcKscT. i^^'yutmmu&mm (cntco 

v-'Ttiftai-rs) *tf^ (x-f-y:/s 7) „ ^LT. A 

(X'x-yys S) , i^<Diliffi*^fentf. ^■(Oiiiffitcov^ 
T. T.T'y-fs 2~s 7^fTV\. A:^!^TT-fetl{S. ffi 

c 0 0 4 4 ] h c wie L^cSftm^fii a ^j^^-r 

S<t^^c/£P)A->t-r5fc«)tC, 1 jEffittfOG a tc 1 2 8 
/2 • • • (3) 

:^fiO05^ (2 5 5, 2 5 5) ® 

ft^^p 1 i:p2^i^^il*g<Di«#J;D^J^S.<^§<fc3 

feSo ^*5. CCT'li. pi=2 2 0tC^3tU j3 2 = 
2 4 5(CK^LTl/^.g)o 

CO 0 4 9] ^fc, SlTli, JS^ (0. 0) tafflj^ 

p (a. /3) ^Ei^t:i^A.fcUr:T*-f— r;l'i:bfc 

:/^if fc-SfcT^ *^m»*iii«i)bM# e. n« ii^ t> S ft 
CO 0 5 0] m5iih->i]~-f ^^ir:s>'r—-:r?v<o— 

m^Tn-t^a^r^ m.^ (o. o) taft^po (o. 

/3) t^<D^tf«(7),.SQ;g:3a§ 2i>:ai^^*i6§o Bul2^ 

[0 0 5 1] $-r, A*lW{C43V>T®ft}g^fiIa©3/ 
4©jil%f#Tx C<D (3/4) - a (1MT> Za/Ail 

■t^o ^LT. ia5ti:5^-rJ:3tc. /?-j3 0tDfii^i : 

2ic^m-r^^m}^^Qt.-r?>o -fe^^^ic, co^^fiL-s 

[3o/4. G • 3 a/4+ (/J-G -3 a/4) • 
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2/31 

[0 0 5 2] t^5o LZ-CTb^oT, mj^. ^Q. Hftj^ 
perils 2 i^fflS^*46T. ^cD*i6fc2;^ft^^h- 

x<D««* fc J; o TSii^ h - yi]-zr^m?> <t 5 

tatim (|?~2 5 5) «iKV>(DT% :/^Mfc 
T\ tuBBLfe02£O:7n— hcDX-r-y:/s 71CV' 
[0 0 5 3] ->-V<y^5aS$iJ®tV^3©t±C CDfC^*^ 
%lJ»3ii*^^-r<-rSfc4i>> ®#<DBgV>gp^^- (01 OtC 

[0 0 5 4] nmc^m-r^rzib. *^B^Tti. 

(b) {ca^-rJ:5lC. BtV^g|5^/£tjT-^<H^5V^g|55i-'£> 
C C D 0»*SBffl{c AS <t tc 1/ + -y ^^jia^liSf 

^ o 

[0 0 5 5] bfcjb^tjTs v'-vy^J'ii]a%iJf3l5<kt)d^b 

^iitc-rsMin^fT^ ctT. 0 6 (b) ic^-r<t3 

[0 0 5 6] *f*:e*)tC«. «af50 3 T^i&fci^'^gP. m 

-y^fjiS^rfie^feiti^i^L^totc-rsctT-, CCD©.^ 

iElEHA^SG (b) Jc^fi^te:, l^iSJSfJjtci^D. Hi 

So :&*3. ccDi:^, Biv^jli«A^±. ±t)Bii,>iii 



12 

t i:B^S v>il#t«:^ffitc!i fjm^T 3 c 

So 

[0 0 5 7] J-:4±«^-y^a®«^cDfiaaTfes*\ ^ 

[0 0 5 8] CCTHi, I'Jin (Yin) , iy7> (Ci 
n) . (Gin) ^Xtll^r. fS^x (Rout) , ^ (Gou 

t) . W (Bout) ^W;^)i:LT^^)Hl■r«^^co^^Tif^ 

10 ^SfSo *'7-O^^t,S*S*I^«lS#JI|M{i0 2<D7a 

sMiirt^A'^s^So j-:iTx 020:7a— ^^—hcDfii 

Jl¥)i«{c}G-pTUiBS-rSo 

[0 0 5 9] tOK^/^n<Dli^i:|SI)BI, 1 iSB 
5^©t'-^h|X*^?T-5 (XT^-yT's 2~s 4) o COm 
^> 1 iiiS^^-©^:i:n. i^ZV, i^<D»jSx— ^ Yin, 
Gin. Gin^^a-rSo ^LT, -t^ ^acD^^i:|ll 

20 l±\ WScD^ t) 3 SiBH^ 0 ~ 2 5 5 Lfc*^. «^ 
faT'feS2 5 5 i:«'h<iT$>SO«^< J;3lc-rSo 

[0 0 6 0] sfe, s«s*aa (xt^-^^ss) 
©^^x-y^i/AH'^fiSt^nsc tfc^D. mijti.rcD 

Routtix *ffl0^g5-7— r;l/%fflV'>T. A:;t» (Yin- 
Gin) <Dt^(DRout^^i6. tiit]tLr<DGouzt,i^ m 

*J6. m:*3tLT©Bouti±, «ffl<D^^x-:/;i'*ffl 

30 V^T, Xil (Cin-Gin) Ofc Bout^*4i>So 

[0 0 6 1] HufSLfc<t3tC. tiit}0:>^^^Kt]Cr>Yin- 
G inT-*46 S(D«, -Txa^^i: ^(D jgfeT'ft e nT 1/^ 
SA-'P), ^0(f*>e.5SO*L?rlX»)tti-rfcJ6fC, Yln-G 

ini:L. C<D\ in- Gin^Xt]tLX7—y)V^^m-t 

Sc ttc<}:i3^*^5lti6e.tisc:i:tc^;i>o PHifc, tB:fj 

(on%xt}(DCi.n- GinVi».it>^(Dii.^ '>yyi,intm 
©}gfeT-f#e,nTv>s*^e)> ^-o^^^e. 

■TfcibtC, Cin-GinfcL, C <D C in- G in^A* L 
T -r- :/;b*#M-r S c i: {c J; ») WA's*i6 tx S c i: 

40 ^So 

[0 0 6 2] :**5, ^«|-r— :/;UtD{lFfiK{COU>T«, 
[0 0 6 3] :^^lcSttJg^ffi*3<ti;®tt.^(D»tb^fT3 

(x-r'yys5) o com^m^m^iiKfrn^j^onia 

{±> ^ryd^aoJg^iilBi^, fci:^lf. 03{c;^-rJ:3 
^0*^tC^ltT#xSAV :^J^-(D«^{i, (Gin) 

so -g-tffeT?^S!b->^TfeSo 
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[0 0 6 4] ^LT. ff^as. mm&s m'm-ki^(Dt!ti 

H^^n^no~2 5 5 i:-rntf. sisnfcGinco^i^ 
y-Y>Ga{±. wie (1) 

G a= 1 2 8/M 

[0 0 6 5] — fiaji:LT. ff^gP, ^fflgP, SiS^fit:© 

T. 4'^gi5£DGin©¥l^l!iaMA^8 OT'feofcfc-r^ 
i:. -yWG at* 1 2 8/8 0 = 1.6i:^§o 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)l 

[Claim l] The degree of change of an output to an input until it collects the brightness 
data of the inputted image, and it calculates crookedness indicated value from input 
brightness and an input reaches the crookedness indicated value based on collected 
brightness data, The image-processing approach characterized by creating the 
translation table which comes to set up the folding point which changes the degree of 
change of an output to an input when an input becomes after crookedness indicated 
value based on said crookedness indicated value, and changing and outputting input 
brightness using this translation table. 

[Claim 2l Said crookedness indicated value is the image-processing approach according 
to claim 1 characterized by having extracted the low brightness part, having obtained 
the relational expression of the output to the input for making the brightness of the low 
brightness part into the brightness of a certain constant value, having calculated the 
minimum input value from which an output value turns into a value defined beforehand 
in the relational expression based on said collected brightness data, and making the 
input value into crookedness indicated value. 

[Claim 3] It is the image-processing approach according to claim 1 or 2 of said 
translation table which sets said folding point as the value which was able to define 
beforehand an output in case an input is crookedness indicated value, and has the 
folding point canying out as the relation of the output to the input from which a big 
output is obtained to an input until an input reaches said crookedness indicated value, 
and carrying out having carried out as the relation of the output to the input which 
increases an output gradually to an input after crookedness indicated value as the 
description. 

[Claim 4] Said translation table is the image-processing approach given in either of 
claims 1, 2, and 3 characterized by making relation of the output to an input into a tone 
curve until the input reached said crookedness indicated value. 
[Claim 5] Said crookedness indicated value extracts the low brightness part in said 
collected brightness data, obtains the relational expression of the output to the input for 
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making the brightness of the low brightness part into the brightness more than fixed, 
and sets it to the relational expression. The image-processing approach according to 
claim 1 characterized by having calculated the minimum input value from which an 
output value turns into a value defined beforehand, having made that input value into 
crookedness indicated value, having set up two or more crookedness indicated value, 
and carrying out the multi-statement of the folding point based on this crookedness 
indicated value further corresponding to it. 

[Claim 6] The degree of change of an output to an input until it collects the inputted 
brightness data, and it calculates crookedness indicated value from an input and an 
input reaches the crookedness indicated value based on collected brightness data. The 
folding point which changes the degree of change of an output to an input when an 
input becomes after crookedness indicated value So that the translation table which it 
comes to set up based on said crookedness indicated value may be created and the 
brightness which serves as criteria among the inputted brightness data further may 
become below the value set up beforehand The image -processing approach which 
performs shutter speed adjustment, performs a brightness entry of data with the 
adjusted shutter speed, and is characterized by changing and outputting the inputted 
brightness data using said translation table so that the brightness range of the image to 
capture may be made into a high brightness side. 

[Claim 7] An input-control means to control the input of an image, and a data collection 
means to collect the inputted brightness data, The degree of change of an output to an 
input until it calculates crookedness indicated value from input brightness and an input 
reaches said crookedness indicated value based on the brightness data collected with 
this data collection means, A means to create the translation table which comes to set 
up the folding point which changes the degree of change of an output to an input when 
an input becomes after said crookedness indicated value based on said crookedness 
indicated value. The image processing system characterized by having a 
transform-processing means to change and output input image data using said 
translation table. 

[Claim 8] Said crookedness indicated value is an image processing system according to 
claim 7 characterized by having calculated the minimum input value which a low 
brightness part is extracted, the relational expression of the output to the input for 
making the brightness of the low brightness part into the brightness of a certain 
constant value is obtained, and an output value sets beforehand in the relational 
expression based on said collected brightness data, and turns into a ****** value, and 
making the input value into crookedness indicated value. 

[Claim 9] It is the image processing system according to claim 7 or 8 said translation 
table which sets said folding point as the value which was able to define beforehand an 
output in case an input is crookedness indicated value, and has the folding point carries 
out as the relation of the output to the input from which a big output is obtained to an 
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input until an input reaches said crookedness indicated value, and carry out having 
carried out as the relation of the output to the input which increases an output 
gradually to an input after crookedness indicated value as the description. 
[Claim 10] Said translation table is an image processing system given in either of claims 
7, 8, and 9 characterized by making relation of the output to an input into a tone curve 
until the input reached said crookedness indicated value. 

[Claim 11] Said crookedness indicated value extracts the low brightness part in said 
collected brightness data, obtains the relational expression of the output to the input for 
making the brightness of the low brightness part into the brightness more than fixed, 
and sets it to the relational expression. The image processing system according to claim 
7 characterized by having calculated the minimum input value fi-om which an output 
value turns into a value defined beforehand, having made that input value into 
crookedness indicated value, having set up two or more crookedness indicated value, 
and canying out the multi-statement of the folding point based on this crookedness 
indicated value fiirther corresponding to it. 

[Claim 12] An input-control means to control the input of an image, and a data 
collection means to collect the inputted brightness data, The degree of change of an 
output to an input until it calculates crookedness indicated value firom input brightness 
and an input reaches said crookedness indicated value based on the brightness data 
collected with this data collection means, While creating the translation table which 
comes to set up the folding point which changes the degree of change of an output to an 
input when an input becomes after said crookedness indicated value based on said 
crookedness indicated value So that the brightness which serves as criteria in the 
inputted brightness data may become below the value set up beforehand to said image 
data input control means The image processing system characterized by having a 
means to output the shutter speed control signal for performing shutter speed 
adjustment so that the brightness range of the image to capture may be made into a 
high brightness side, and a transform-processing means to change and output input 
brightness data using said translation table. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In an image or signal processing in an image-related device, this 
invention performs amendment of the brightness of an image, or a color, and it relates 
to the image-processing approach and image processing system which were made to 
lessen crushing of a bright part while it makes bright the part which serves as a shadow 
in a backlight especially. 
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[0002] 

[Description of the Prior Art] In order to consider as the image of the color of object 
original to the image photoed with the CCD camera etc., white balance processing is 
performed. 

[0003] As the approach of this white balance processing, the average color of the whole 
screen has the amendment approach that R (red signal) and B (blue signal) are 
multiplied by a certain multiplier, and an average color turns into an achromatic color, 
based on the premise of being an achromatic color (gray), by considering G (green 
signal) including many brightness information as immobilization. As the example, there 
is JP,62-35792,A (henceforth the 1st conventional technique). 

[0004] After photo electric conversion is carried out by CCD2, the Ught which drawing 9 
is the block diagram of the white balance circuit by this 1st conventional technique, and 
passed the lens 1 is the color separation circuit 3, and is taken out as a 
three-primary-colors signal of R, G, and B. In this way, acquired G signal is directly 
inputted into a color process and the matrix circuit 6, and R and B signal are inputted 
into said color process and the matrix circuit 6 through the R amplifying circuit 4 and 
the B amplifying circuit 5. Then, each color'difierence-signal R-Y of luminance signals Y, 
R, and B and B-Y are made, and it is sent to a video circuit 7. 

[0005] And said two color* difference signals are controlling said R amplifying circuit 4 
and the B amplifying circuit 5 by the gain control circuits 9a and 9b, and perform white 
balance processing so that integrating circuits 8a and 8b may be integrated, 
respectively and the result may be set to 0. 

[0006] By the way, as shown in drawing 10 , when the person who used the sun as the 
back is photoed from a transverse plane, a person's face image A serves as a backlight, 
and turns into a dark image, the part B equivalent to which light is serves as a bright 
image, but even if it is going to correspond by white balance processing of drawing 9 
which described this above, amendment processing of the part of a dark shadow can 
hardly be performed. 

[0007] That is, although the above mentioned white balance processing is performed by 
control of gain and the output to an input can also be expressed with a logarithm, it 
becomes linear relation as fundamentally shown in di^awing 11 . 

[0008] Therefore, although the part B equivalent to which light is can acquire a value 
also with a large output since the input value is large, since the input is small, so big an 
output will not be obtained, but the face image A of the person who becomes a backlight 
and becomes a shadow will serve as as [ a dark image ], and backUght amendment can 
almost be performed. 

[0009] As an approach for coping with such a backlight, a screen is divided into some 
and it asks for each brightness of the divided part. In each division part When a part 
with brightness darker than the average exists, there is a method of performing 
processing which increases brightness on the whole so that a dark part may become 
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bright by using the dark part as a backlight part (it is called the 2nd conventional 

technique below television technique and May, 1989 issue 66-67-pageO. 

[0010] 

[Problem(s) to be Solved by the Invention] As described above, with the 1st conventional 
technique, the small dark image of an input signal could not be used as the bright image 
at appearance, and in order to perform processing which increases brightness on the 
whole so that a dark part may become bright, with the 2nd conventional technique, 
there was a possibility that the image of a part bright from the first might be crushed 
white. 

[QGlll Furthermore, although enlarging a slope of a Une is also considered as shown in 
drawing 12 in order to consider as the relation between an input which adds the view of 
the 2nd conventional technique to the 1st conventional technique, and emphasizes the 
brightness of a dark part, and an output As shown in this drawing, most became 
maximum and the part in which the large input of brightness has the above brightness 
to some extent by an output becoming maximum immediately had the problem that the 
part crushed white increased. 

[0012] Then, this invention receives a dark image with small input brightness. While 
outputting the output brightness as a big value, light has hit and an image bright from 
the first is received. Even when the dark part which serves as a shadow by a backlight 
etc. especially, and the bright part equivalent to which light is exist in one screen by 
carrying out as [ turn into / the output value / maximum ], it aims at outputting a good 
image to the whole. 
[0013] 

[Means for Solving the Problem] The brightness data of the inputted image are collected 
so that the image-processing approach of this invention may be indicated by claim 1. 
The degree of change of an output to an input until it calculates crookedness indicated 
value from input brightness and an input reaches the crookedness indicated value 
based on collected brightness data, The translation table which comes to set up the 
folding point which changes the degree of change of an output to an input when an 
input becomes after crookedness indicated value based on said crookedness indicated 
value is created, and it is characterized by changing and outputting input brightness 
using this translation table. 

[0014] Based on said collected brightness data, a low brightness part is extracted, and 
said crookedness indicated value obtains the relational expression of the output to the 
input for making the brightness of the low brightness part into the brightness of a 
certain constant value, in the relational expression, it calculates the minimum input 
value which an output value sets beforehand and turns into a **** value, and makes the 
input value crookedness indicated value. 

[0015] Moreover, said translation table which sets said folding point as the value which 
was able to define beforehand the output in case an input is crookedness indicated value. 
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and has the folding point carries out as the relation of the output to an input from which 
a big output is obtained to an input until an input reaches said crookedness indicated 
value, and it is carrying out as the relation of the output to the input which increases an 
output gradually to an input after crookedness indicated value. 

[0016] And said translation table may be made to make relation of the output to an 
input a tone curve until an input reaches said crookedness indicated value. 
[0017] Moreover, said crookedness indicated value extracts, the low brightness part in 
said collected brightness data, obtains the relational expression of the output to the 
input for making the brightness of the low brightness part into the brightness more 
than fixed, and sets it to the relational expression. The minimum input value which 
turns into a value defined beforehand is calculated, that input value is made into 
crookedness indicated value, and further, an output value sets up two or more 
crookedness indicated value, and may be made to carry out the multi-statement of the 
folding point based on this crookedness indicated value corresponding to it. 
[0018] Furthermore, the inputted brightness data are collected so that the 
image'processing approach of this invention may be indicated by claim 6. The degree of 
change of an output to an input until it calculates crookedness indicated value from an 
input and an input reaches the crookedness indicated value based on collected 
brightness data. The folding point which changes the degree of change of an output to 
an input when an input becomes after crookedness indicated value So that the 
translation table which it comes to set up based on said crookedness indicated value 
may be created and the brightness which serves as criteria among the inputted 
brightness data further may become below the value set up beforehand It is also 
possible to perform shutter speed adjustment, and for the adjusted shutter speed to 
perform a brightness entry of data, and to change and output the inputted brightness 
data using said translation table so that the brightness range of the image to capture 
may be made into a high brightness side. 

[0019] Moreover, an input-control means to control the input of an image so that the 
image processing system of this invention is indicated by claim 7, The degree of change 
of an output to an input until it calculates crookedness indicated value from input 
brightness and an inpiit reaches said crookedness indicated value based on the 
brightness data collected with a data collection means to collect the inputted brightness 
data, and this data collection means, A means to create the translation table which 
comes to set up the folding point which changes the degree of change of an output to an 
input when an input becomes after said crookedness indicated value based on said 
crookedness indicated value. It is characterized by having a transform-processing 
means to change and output input image data using said translation table. 
[0020] Based on said collected brightness data, said crookedness indicated value 
extracts a low brightness part, obtains the relational expression of the output to the 
input for making the brightness of the low brightness part into the brightness of a 
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certain constant value, calculates the minimum input value from which an output value 
turns into a value defined beforehand in the relational expression, and makes the input 
value crookedness indicated value. 

[0021] Moreover, said translation table which sets said folding point as the value which 
was able to define the output in case an input is crookedness indicated value, and has 
the folding point carries out as the relation of the output to an input firom which a big 
output is obtained to an input until an input reaches said crookedness indicated value, 
and it is carrying out as the relation of the output to the input which increases an 
output gradually to an input after crookedness indicated value. 

[0022] And said translation table is good also considering the relation of the output to 
an input as a tone curve until an input reaches said crookedness indicated value. 
[0023] Moreover, said crookedness indicated value extracts the low brightness part in 
said collected brightness data, obtains the relational expression of the output to the 
input for making the brightness of the low brightness part into the brightness more 
than fixed, and sets it to the relational expression. The minimum input value which 
turns into a value defined beforehand is calculated, that input value is made into 
crookedness indicated value, and further, based on this crookedness indicated value, an 
output value may set up two or more crookedness indicated value, and may carry out 
the multi* statement of the folding point corresponding to it. 

[0024] Furthermore, the image processing system of this invention so that it may be 
indicated by claim 12 An input-control means to control the input of an image, and a 
data collection means to collect the inputted brightness data, The degree of change of an 
output to an input until it calculates crookedness indicated value firom input brightness 
and an input reaches said crookedness indicated value based on the brightness data 
collected with this data collection means. While creating the translation table which 
comes to set up the folding point which changes the degree of change of an output to an 
input when an input becomes after said crookedness indicated value based on said 
crookedness indicated value So that the brightness which serves as criteria in the 
inputted brightness data may become below the value set up beforehand to said image 
data input control means It is good also as a configuration which has a means to output 
the shutter speed control signal for performing shutter speed adjustment so that the 
brightness range of the image to capture may be made into a high brightness side, and a 
transform -processing means to change and output input brightness data using said 
translation table. 

[0025] Thus, the part which it is rare to have been able to output the dark part which 
serves as shadows, such as a backlight, since a value with the big output brightness can 
be acquired even if input brightness is an image dark [ even if / below crookedness 
indicated value ] according to this invention as a bright image, and for light to have hit, 
and for the output value to turn into maximum also in a part bright from the first, and 
is crushed white can be made few as much as possible. 



7/20 



Japanese Publication number : 10-079885 A 



[0026] Moreover, brightness conversion (in the case of a color, it is color conversion) 
doubled with the output devices (for example, LCD, CRT, etc.) used can be performed by 
making relation of the output to the input which can be set by the time an input reaches 
said crookedness indicated value into the curve which has a tone curve. 
[0027] Furthermore, so that the brightness which serves as criteria among the inputted 
brightness data may become below the value set up beforehand While shutter speed 
adjustment which makes the brightness range of the image to capture a high brightness 
side is performed and this adjusted shutter speed performs a brightness entry of data 
Since it also made it possible to change and output the inputted brightness data using 
said translation table, the data of both a dark image and a bright image can be 
incorporated, that is, since shutter speed control by which the dark part of an image 
comes to the core of the brightness range in order to make a dark image easy to capture 
is made, the bright part with to some extent large brightness will separate from the 
brightness range, and will be crushed by the former white --**-** 
[0028] In order to cope with this, by this invention, it makes it possible to perform 
shutter speed adjustment which makes the brightness range a high brightness side so 
that not only a dark part but a bright part can be incorporated. In addition, although a 
dark image will be captured as a darker image at this time, it can amend in a bright 
image by performing the image processing using a translation table which was 
described above to it. moreover, since an image input is carried out in the condition of 
having gone into sensibility within the Umits enough, brightness is in an image bright 
from the first considerably, it is crushed white also to a high image, and does not have 

" it can come out and a good image can be obtained. 
[0029] 

[Embodiment of the .Invention] Hereafter, the gestalt of operation of this invention is 
explained. First, in order to explain the fundamental technique of this invention, the 
case of a monochrome image is explained. It is in creating a translation table as shown 
in drawing 1 as a fundamental view of this invention. 

[0030] That is, the crookedness indicated value alpha is set as the brightness value of an 
input, and the value beta (for example, that value is set to 220) which made somewhat 
small the output value over this crookedness indicated value alpha from the maximum 
(maximum is 255 supposing it takes the value to 0*255) of brightness is chosen, and let 
the coordinate point expressed with this alpha and beta be a folding point p so that 
drawing 1 may also show. And until the inputted brightness value reaches said 
crookedness indicated value alpha The relation between an input and an output is 
expressed with the straight line (a tone curve is sufficient) which connects between the 
coordinate (0 0) of a zero, and the coordinates (alpha, beta) of a folding point p. An input 
value after a folding point alpha The relation between an input and an output creates a 
translation table which is expressed with the straight line which connects between the 
coordinate (alpha, beta) of a folding point p, and the coordinates (255,255) of the 



8/20 



Japanese Publication number : 10-079885 A 
maximum of I/O. 

[0031] As opposed to the part (the part A of a face) of the shadow it was shadowless to 
the backlight as shown by drawing 10 by using such a translation table Compared with 
the case of drawing 11 , the big brightness value as an output value is acquired, and it 
can output as a bright image. Moreover, it is lost that an output value sticks of the part 
B bright from the first to maximum 255 like before (the output value is held down by 
about 240 in the example of this drawing 1 ), and being crushed of it white is lost. 
[0032] Drawing 2 is a flow chart explaining the flow of processing of this invention, and 
it is explained hereafter, referring to drawing 2 . First, a monochrome image is 
explained in order to give explanation intelligible. 

[0033] In drawing 2 , a translation table is initiaUzed first (step si). And data 
(brightness value) collection is performed (step s2), and brightness transform processing 
is performed (step s3). In addition, since what is necessary is just to perform transform 
processing using the translation table after processing of one screen finishes and a 
translation table is created, as an output is taken out after performing one or more 
screen processing, translation table initialization (step si) may be omitted. The 
brightness conversion using this translation table calculates the output brightness 
value over the inputted brightness value firom a table. Moreover, it considers that the 
maximum and the minimum value of the range where brightness can take said data 
collection processing are not effective data, and you may make it remove these 
minimum values and maximum. For example, when the range which brightness can 
take is set to 0*255, 0 which is 255 and the minimum value which are maximum is 
removed. 

[0034] And it judges whether processing for one screen was completed (step s4), and if it 
has not ended, it returns to step s2, said same processing is performed, and the 
accumulation value of the brightness for one screen is acquired. Termination of 
processing for one screen performs [ next ] crookedness indicated value and folding 
point calculation processing (step s5). This crookedness indicated value is the 
crookedness indicated value alpha explained by drawing 1 , and is explained below 
about where [ of an input value ] this crookedness indicated value alpha is set up at a 
detail. 

[0035] First, although a screen is divided into some, as shown in drawing 3 , Screen 10 
is asked for the average luminance of a center section, the average luminance of a 
periphery, and the average luminance of the whole screen here by dividing into three, 
respectively like a center section, a periphery, and the whole screen. In addition, the 
method of division of this screen is not restricted to this, and is considered variously. 
[0036] And gain (it expresses Ga below GainO firom which the minimum average 
luminance M is chosen among each average luminance of a center section, a periphery, 
and the whole screen, and the selected average luminance M serves as a certain value is 
searched for. For example, the gain Ga firom which it is set to 128 0 255, then whose 
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selected average luminance are medians about the input range and output range of 
brightness is searched for, respectively. That is, Gain Ga is Ga=128/M from M-Ga=128... 
(1) 

It will come out and ask. As an example, the part which has the minimum average 
luminance among a center section, a periphery, and the whole screen is a center section, 
and Gain Ga will be set to 128 / 80= 1.6 supposing the average luminance M of the 
center section is 80. 

[0037] When premised on a linear translation table by this gain Ga, the slope of a line 
showing the output to an input will be expressed. 

[0038] And the crookedness indicated value alpha is determined based on this gain Ga. 
In the case of a linear table, in the relation between an input with an inclination called 
Ga, and an output, this crookedness indicated value alpha calculates the minimum 
input value from which an output value turns into a value (beta) defined beforehand, 
and makes that input value the crookedness indicated value alpha. Therefore, the 
crookedness indicated value alpha from which an output serves as maximum (255) since 
an inclination is Ga is alpha=beta/Ga... (2) 

It comes out and asks. If it is Ga=1.6 as an example as Gain Ga described above, the 
crookedness indicated value alpha is calculated with alpha= 138 (when beta is 200). 
[0039] Thus, decision of the crookedness indicated value alpha asks for a folding point p. 
This folding point p is determined as follows. 

[0040] Let the coordinate point expressed as a value (beta) somewhat lower than 
maximum 255 with this beta and Above alpha in the value of the output in the 
crookedness indicated value alpha be a folding point p. By experirdent, by choosing beta 
about [ lower / about 30 / than maximum (255) ] as 220 showed that a good result was 
obtained. 

[0041] Thus, if a folding point p is determined, the coordinate (alpha, beta) and zero (0 
O) of this folding point p will be connected in a straight line, and the coordinate 
(255,255) of each maximum of a folding point p (alpha, beta), an input, and an output 
will be connected to an epilogue and a pan in a straight line. Thus, what was obtained is 
the translation table shown in drawing 1 . 

[0042] Thus, according to the created translation table, even if input brightness is a 
dark image below the crookedness indicated value alpha, since the output brightness 
can acquire a big value, it can output the dark part (for example, the face image A in 
drawing 2 ) used as shadows, such as a backlight, as a bright image. Moreover, the 
output value does not turn into maximum and the part B bright firom the first 
equivalent to which light was like [ for a background / drawing 2 ] is not crushed white. 
Moreover, when there is no backlight part, the average luminance of the part divided in 
drawing 3 is almost equal, and the average luminance serves as a value near 128 which 
is a median, therefore, the gain Ga in (l) type it is mostly set to "1" and a translation 
table becomes the almost linear thing which does not have a folding point as a whole. 
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Therefore, even if it uses this approach, a bad influence is not produced at the time 
except a backlight. 

[0043] Here, creation processing of the translation table explained above when 
explanation was returned to the flow chart of drawing 2 is processing of step s6, and 
after this translation table creation processing is completed, shutter speed control 
processing (about this, it mentions later) is performed if needed (step s7). And if it 
judges whether there is any screen of being input termination, i.e., a degree, (step s8) 
and there is the next screen, steps s2-s7 will be performed about the screen, and 
processing will be finished if it is input termination. 

[0044] By the way, in order to make change gently- sloping in consideration of the past 

data, the gain Ga searched for in order to determine the above mentioned crookedness 

indicated value alpha ** [ Ga ]128/M in front of 1 screen, and you may make it take the 

average. It is got blocked. Ga= (Ga+128/[ in front of 1 screen ] M)/2 ... (3) 

You may ask by carrying out. In addition, this formula will be [0045] if the number of a 

screen is expressed with n. 

[Equation l] 



[0046] ** - it can express like. Thus, more natural amendment can be performed by 
searching for the gain in consideration of the past data, determining a folding point 
based on it and creating a translation table. 

[0047] Moreover, you may make it prepare two or more folding points not only in one 
place. For example, drawing 4 is the example which formed two folding points pi and p2, 
and it is the example which a folding point pi is equivalent to the folding point p of 
drawing 1 , and newly formed the folding point p2 in this case. 

[0048] Although the crookedness indicated value alpha 1 and alpha2 for determining 
these folding points pi and p2 will be calculated, supposing the crookedness indicated 
value alpha 1 is the same as alpha of drawing 1 , alpha 2 makes it the bigger value than 
alpha here. And a folding point p2 chooses the value beta 2 (the output value at the time 
of asking for a folding point pi is set to beta l) of the output in the crookedness 
indicated value alpha 2, and makes the coordinate point expressed with this beta 2 and 
above alpha 2 a folding point p2. In addition, beta 2 is determined so that the slope of a 
Une which connects the coordinate (255,255) of the maximum of the coordinate (alpha2, 
beta2) of a folding point p2, an input, and an output may become smaller than the slope 
of a line which connects folding points pi and p2. this " as input data " not much - high 
it is because it is possible that brightness data are not important. In addition, it was 
set as beta 1=220 and set as beta2=245 here. 

[0049] Moreover, although considered as the linear table which connected the zero (0 0) 
and the folding point p (alpha, beta) in a straight line in drawing 1 , it is good also as a 
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** table which has a non-linear, i.e., a tone curve, for this part. Thus, the reason made 
into a tone curve is for being certain, also when an image with better giving a tone curve 
depending on the class of output device is obtained. 

[0050] Drawing 5 shows an example of a table which has a tone curve, and asks for the 
secondary curve which passes along a zero (0 0), a folding point pO (alpha, beta), and the 
intermediate point Q. Said intermediate point Q is determined as follows here. 
[0051] First, in an input shaft, three fourths of the points of the crookedness indicated 
value alpha are acquired, the output value in this (3/4) -alpha (it expresses 3alpha/4 
hereafter) is acquired from a straight line, and that value is set to beta 0. And as shown 
in drawing 5 , the dividing point of dividing the value of beta-beta 0 into 1^2 is set to Q. 
Incidentally, the coordinate of this dividing point Q is expressed with 3alpha/4, and 
[ Garid3alpha/4+ (beta-G, 3alpha/4) and 2/3]. 

[0052] It becomes. Therefore, it asks for the secondary curve passing through a zero, 
Point Q, and a folding point p, and let the secondary curve for which it asked be a tone 
curve. In addition, the curve for which carried out in this way and it asked is an 
example, is not restricted to this, and should just obtain the optimal tone curve 
according to the class of output device etc. In addition, since ******** (beta-255) to the 
input beyond the crookedness indicated value alpha is narrow, there is little 
effectiveness by giving a tone curve. Therefore, the output to the input beyond the 
crookedness indicated value alpha is linear, and enough. By the way, although step s7 
of the above mentioned flow chart of drawing 2 has processing called shutter speed 
control processing, this processing is explained hereafter. 

[0053] Shutter speed control is controUing the time amount in which light's goes into 
CCD and a charge's is accumulated. In the conventional backlight amendment, as 
shown in drawing 6 (a), in order to make a dark image easy to capture, shutter speed 
control by which the dark part (the face image A in drawing 10 ) of an image comes to 
the core of the sensibility range in the brightness of CCD is made, generally, since the 
sensibility range to the brightness of CCD was decided, the bright part B with a certain 
amount of brightness will separate from the brightness range so that drawing 6 (a) may 
also show, and will be crushed by shutter speed doubled with the dark part white " ** -■ 
** Moreover, even if the bright part B was contained in the effective sensibility range, 
as described above, when the conventional brightness amendment is performed, it will 
be crushed white. 

[0054] In order to cope with this, as shown in drawing 6 (b), by this invention, shutter 
speed is adjusted so that not only a dark part but a bright part may go into the 
brightness range of CCD. That is, it can be said that CCD can take in such an image 
(that shutter speed is slow) darker as the time amount which accumulates a charge 
excels, can be said to be being a setup by the side of low brightness, becomes easy to 
input such a bright image (that shutter speed be quick) such that the time amount 
which accumulates a charge be short, and is a setup by the side of high brightness. 
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[0055] Therefore, by performing control which makes shutter speed somewhat shorter 
sUghtly than before, as shown in drawing 6 (b), it becomes the brightness range which 
can capture the image of both the dark image A and the bright image B. . 
[0056] Among each average luminance of the center section for which it asked by said 
drawing 3 , a periphery, and the whole screen, using the minimum average luminance 
M, specifically, shutter speed is adjusted so that this minimum average luminance M 
may become somewhat small. That is, by making shutter speed somewhat shorter 
slightly than before, as the sensibility range of CCD shows drawing 6 (b), it can move to 
a high brightness side and the data of both the dark image A and the bright image B can 
be incorporated. In addition, although the dark image A will be captured as a darker 
image at this time, it can amend in a bright image by performing the image processing 
using a translation table which was described above to it. Moreover, a bright from the 
first imagers sticking to maximum decreases, and it can prevent being crushed white as 
much as possible. 

[0057] Although the above is processing in the case of monochrome next, explanation 
about the case of a color is given. 

[0058] Here, Hierro (Yin), cyanogen (Cin), and green (Gin) are inputted, and red (Rout) 
and the case where green (Gout) and blue (Bout) are taken out as an output are 
explained. Although the procedure also with the fundamental case of a color is the same 
as the flow chart of drawing 2 , the contents of processing in each step differ. Hereafter, 
it explains along with the procedure of the flow chart of drawing_2 . 

[0059] First, data collection for one screen is performed like the case of said 
monochrome (steps s2-s4). In this case, Hierro for one screen, cyanogen, and the green 
brightness data Yin, Cin, and Gin are accumulated. And the maximum and the 
minimum value of the range which brightness can take like the case of monochrome 
consider that it is not efiective data, and you may make it remove them. For example, 
when the range which brightness can take is set to 0*255, 0 which is 255 and the 
minimum value which are maximum is removed. 

[0060] Moreover, transform processing (step s3) performs color conversion which uses 
the color translation table, when the translation table is created. Red, blue, and three 
translation tables for green will be created. In this case, Rout as an output Rout at the 
time of an input (Yin-Gin) is calculated using the translation table for red. Gout as an 
output Using the translation table for green. Gout at the time of Input Gin is calculated, 
and Bout as an output calculates Bout at the time of an input (Cin-Gin) using the 
translation table for blue. 

[0061] In order that asking for the red of an output by Yin- Gin of an input may take out 
only red fi^om that inside since Hierro is obtained with green color mixture with red as 
described above, red will be called for by considering as Yin* Gin and referring to a table 
by considering this Yin^Gin as an input. Blue will be called for, when similarly asking 
for the blue of an output by Cin-Gin of an input considers as Cin-Gin and it refers to a 
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table by considering this Cin-Giri as an input, in order to take out only blue from that 

inside, since cyanogen is obtained with blue and green color mixture. 

[0062] In addition, creation of a translation table is later explained to a detail. 

[0063] Next, calculation of crookedness indicated value and a folding point is performed 

(step s5). calculation of this crookedness indicated value and a folding point is shown in 

drawing 3 like the case of monochrome - as - Screen 10 - a center section, a periphery, 

and the screen whole as - although it divides into some and being thought - the case 

of a color " being green (Gin) - it considers as criteria and asks for the green average 

luminance in a center section, a periphery, and the whole screen. This is because green 

is a color containing many of brightness components. 

[0064] And the gain Ga from which the minimum average luminance M is chosen 
among each average luminance of Gin of a center section, a periphery, and the whole 
screen, and the average luminance M of selected Gin serves as a certain value is 
searched for. For example, the gain Ga from which 0-255, then the selected average 
luminance of Gin are set to 128 in the input range and output range of Gin, respectively 
is searched for. That is, Gain Ga is searched for by Ga=128-/M like the aforementioned 
(l) formula. 

[0065] The part which has the minimum green average luminance among a center 
section, a periphery, and the whole screen as an example is a center section, and Gain 
Ga will be set to 128 / 80= 1.6 supposing the average luminance M of Gin of a center 

section is 80. 

[0066] When premised on a linear translation table by this gain Ga, the slope of a line 
showing the output to an input will be expressed. 

[0067] And crookedness indicated-value alphaG is determined based on this gain Ga. 
When premised on a linear change, in the straight Une of an output to an input with an 
inclination called Ga, this crookedness indicated-value alphaG calculates the minimum 
input value from which an output serves as a value (beta) defined beforehand, and sets 
that input value to crookedness indicated -value alphaG. Therefore, since an inclination 
is Ga, crookedness indicated-value alphaG from which an output is set to beta is called 
for by alpha G=beta/Ga hke the aforementioned (2) formula. 

[0068] Thus, decision of crookedness indicated-value alphaG asks for a folding point pG. 
It asks for this folding point pG like the case of monochrome. That is, let the coordinate 
point which chooses the value beta somewhat lower than maximum 255 (here, beta is 
chosen about as 220 by experiment), and is expressed with this beta and the 
aforementioned alphaG in the value of the output in crookedness indicated-value 
alphaG be a folding point pG. 

[0069] Thus, if a folding point pG is determined, the coordinate (alpha G, beta) and zero 
(0 O) of this folding point pG will be connected in a straight line, and the coordinate 
(alpha G, beta) of a folding point pG and the coordinate (255,255) of the maximum of an 
input and an output will be connected to an epilogue and a pan in a straight line. Thus, 
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what was obtained is a translation table for green. However, in the case of a color, the 
straight line after a folding point pG sets a certain range as an input side, and makes it 
a straight line from which an output value is set a maximum of to 255 within limits 
with the maximum of an input smaller than 255. This is later explained to a detail. 
[00701 By the way, in order to make change gently-sloping in consideration of the past 
data, the gain Ga searched for in order to determine the above mentioned crookedness 
indicated-value alphaG ** [ Ga ]128/M in front of 1 screen, and you may make it take 
the average. That is, you may ask as Ga= (Ga+128/[ in front of 1 screen 1 M) / 2. This 
general formula is expressed with the above mentioned (4) types. 

[0071] On the other hand, the translation table of red or blue is the following, and is 
made and created. Since the same is almost said of red and blue, red is explained here. 
[0072] When searching for red gain (this is expressed with RGa), in order to maintain 
color balance, the gain RGa of a red proper is searched for so that red and the green 
average may become equal on the basis of green. This gain RGa is green average/(green 
average of whole average * of whole Hierro) of whole gain RGa=. . 

It comes out and asks. Moreover, in order to make change gently sloping in 
consideration of the past data, Gain RGa ** RGa obtained on the present screen by RGa 
in front of 1 screen, and you may make it take the average. It is got blocked. RGa= (RGa 
obtained on RGa+ present screen in front of 1 screen)/2 ... (5) 
You may carry out. 

[0073] And crookedness indicated value (this is expressed with alphaR) is determined 
based on the gain RGa of this red proper, overall gain, and the becoming green gain Ga. 
This crookedness indicated-value alphaR asks for crookedness indicated-value alphaR 
in consideration of the gain RGa of a red proper, overall gain, and the becoming green 
gain G, when premised on a linear change. Crookedness indicated-value alphaR is 
alpha R=beta/RGa/Ga... (6) 

It comes out and asks. Since the gain for making an average the same is also included in 
case it asks for crookedness indicated-value alphaR in this red, it breaks by the gain 
RGa of a red proper, and is breaking by the still greener gain Ga. 

[0074] Thus, if crookedness indicated -value alphaR is called for, it will ask for a folding 
point (this is expressed with pR). This folding point pR makes the coordinate (alpha R, 
beta) which chooses a value (this is set to beta) somewhat lower than maximum 255, 
and is expressed with this beta (here beta= 220) and the aforementioned alphaR in the 
value of the output in crookedness indicated-value alphaR a folding point pR like old 
explanation. 

[0075] Thus, decision of a folding point pR connects the coordinate (alpha R, beta) of this 
folding point pR, and the coordinate (0 O) of a zero in a straight line. Although the 
coordinate (alpha, beta) of a folding point p and the coordinate (0 0) of a zero were 
created in a straight line and the translation table was further created by the above 
mentioned explanation of monochrome here by the epilogue and connecting the 
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coordinate (255,255) of the maximum of the coordinate (alpha, beta) of a folding point p, 
an input, and an output in a straight line The straight line after a folding point sets a 
certain range as an input side, and makes a color case a straight line from which an 
output value is set a maximum of to 255 within limits with the maximum of an input 
smaller than 255. Hereafter, this is explained. 

[0076] Drawing 7 (a) shows the example of the translation table for red, and he is trying 
for an output value to turn into maximum (255) in the example of drawing 7 (a) in 
alphaR-r which hung r on crookedness indicated -value alphaR. Since Green Gin is 
contained in Hierro Yin (color mixture with as green Hierro as red) of an input when an 
output is made into red, this green data Gin is invalid data. Therefore, green tends to be 
removed from Hierro of an input, only effective red*s data tend to be considered, and it is 
going to make an output into maximum (255) within the limits of this red. In drawing 7 
(a), the range of xl is effective red data, and it is the data range where the range of x2 is 
made into an invalid by green data. 

[0077] Here, r of aforementioned alphaR-r which determines the range is determined as 

follows in this effective data. 

[0078] r= 255/(alphaR+alphaG) ... (7) 

This formula breaks 255 by the value which **(ed) red crookedness indicated -value 

alphaR and green crookedness indicated -value alphaG, Here, in the relation showing 

the output to an input with a certain inclination, crookedness indicated value is the 

minimum value of the input value to which an output reaches the value (beta) defined 

beforehand, and is considered to be the standard of the scope of an input value. By the 

way, Hierro which is inputs is red and green color mixture, and it is thought that color ) 

mixture is carried out by the ratio of red crookedness indicated -value alphaR and green 

crookedness indicated -value alphaG. Then, it asks for the effective-data range by asking 

for a certain multiplier r from which the value which added red crookedness 

indicated -value alphaR and green crookedness indicated-value alphaG is set to 255, and 

applying this value to crookedness indicated value. That is, in the case of Hierro, it asks 

for the multiplier r which is set to alpha R-r+alpha G-r=255, and let alphaR-r be a red 

scope in the Hierro input. 

[0079] This is applied also not only in the translation table for red but in the translation 
table for the object for green, or blue. That is, let value alphaG-r and alphaB-r which 
multiplied green crookedness indicated-value alphaG and blue crookedness 
indicated-value alphaB by the multiplier r be the scope of each input value. Thus, red, 
green, and blue use the same multiplier r for preventing collapse of the balance of the 
color in a bigger input than crookedness indicated value. 

[0080] Moreover, in case it asks for a multiplier r, the input of Hierro is used for not 
making a multiplier r into a not much big value. Since the average of the brightness of 
cyanogen is small temporarily more generally than the average of the brightness of 
Hierro when it asks for a multiplier r using the input of cyanogen (blue and green color 
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mixture) and a multiplier r becomes large compared with the case where the input of 
Hierro is used, if red directing [ crookedness ] point alphaR is multiplied by the 
multiplier called for by it, un-arranging [ from which calculated alphaR-r becomes 255 
or more maximums ] may arise. The input of Hierro is used in order to prevent this. 
[0081] Thus, the created translation tahle is shown in drawing 7 (a), (b), and (c). 
Drawing 7 (a) is [ green and this drawing (c) of red and this drawing (b) ] examples of a 
blue translation table, and the value of each crookedness indicated-value alphaR, 
alphaG, and alphaB differs from the slope of a line etc., respectively. Moreover, it asks 
for folding points pR, pG, and pB Uke the case of monochrome. That is, the coordinate 
point which chooses the value beta somewhat lower than maximum 255 (here, beta has 
been chosen about as 220 by experiment), and is expressed with this beta and the 
aforementioned alphaR in the value of the output in each crookedness indicated-value 
alphaR, alphaG, and alphaB is made into a folding point pR, make into a folding point 
pG the coordinate point expressed with beta and the aforementioned alphaG, and let 
the coordinate point expressed with beta and the aforementioned alphaB be a folding 
point pB. 

[0082] In addition, you may make it prepare two or more folding points not only in one 
place like [ in a color ] the case of monochrome. Since explanation of an about is almost 
the same as the case of monochrome when establishing a folding point in two or more of 
these places, explanation is omitted here. 

[0083] Moreover, it is the same as the case of the monochrome which described above 
that it was also good also as not a linear table but a table made into the tone curve. 
[0084] Furthermore, control which makes shutter speed somewhat shorter slightly than 
before is performed like the case of monochrome if needed. Thereby, an image can be 
captured also to the bright image B also to the dark image A. 

[0085] In the case of a color, shutter speed is determined on the basis of Hierro where 
the average tends to become the largest. That is, since it is the easiest to overflow 
Hierro, it adjusts shutter speed on the basis of the average of Hierro. Specifically, 
shutter speed is adjusted so that the average of Hierro may become 128 (for example, 
90) or less. Thus, by adjusting shutter speed, as the sensibility range of CCD showed 
drawing 6 (b), it can move to a high brightness side and the data of both the dark image 
A and the bright image B can be incorporated. In addition, although the dark image A 
will be captured as a darker image at this time, it can amend in a bright image by 
performing the image processing using each translation table which was described 
above to it. moreover, since an image input is carried out in the condition of having gone 
into sensibility within the limits enough, brightness is in an image bright from the first 
considerably, it is crushed white also to a high image, and does not have ** - it can 
come out and a good image can be obtained. 

[0086] Drawing 8 shows the outline of the equipment configuration for performing color 
picture processing of this invention, and has composition with CCD camera 11, the CCD 
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controller (an A/D converter is included) 12, the data collection section 13, folding point 
calculation and the translation table creation section 14, the memory 15 for translation 
tables, the transform-processing section 16, etc. 

[0087] In such a configuration, the image captured from CCD camera 11 is inputted into 
the CCD controller 12, and it is outputted to the transform-processing section 16 while . 
being outputted to the data collection section 13 in this case as the brightness data Yin 
of Hierro, the brightness data Cin of cyanogen, and green brightness data Gin, after A/D 
conversion is carried out. 

[0088] Said data collection section 13 accumulates Yin, Cin, and Gin for one screen. And 
after the data collection for one screen finishes, it asks for crookedness indicated-value 
alphaR, alphaG, and alphaB by processing which was described above by folding point 
calculation and the translation table creation section 14 using the accumulated data, it 
asks for each folding point pR, pG, and pB further, and each translation table for the 
object for red, the object for green, and blue is created. The contents of each 
these-created translation table are memorized by the memory 15 for translation tables. 
[0089] And in the transform-processing section 16, color conversion is performed using 
each translation table, and Yin, Cin, and Gin which have been sent fi*om the controller 
12 are outputted as the red data Rout, the green data Gout, and blue data Bout. 
[0090] In the case of red, the color conversion using said translation table performs color 
conversion using translation data as shown in drawing 7 (a), but by using this 
translation table, as for the dark image A used as the shadow of a backlight, the big 
output value Rout is acquired, and as for the image B bright from the first, that output 
value becomes, without sticking to maximum. Green and color conversion with the same 
said of blue can be performed. 

[0091] Moreover, a shutter speed control signal is outputted to a controller 12 if needed 
firom said folding point calculation and the translation table creation section 14, and 
already explained shutter speed control is performed. 

[0092] In addition, in the case of this color, Red Rout, green Gout, and Blue Bout were 
taken out as an output, using Hierro Yin, Cyanogen Cin, and Green Gin as input data, 
but an input and an output are not restricted to this. 

[0093] Moreover, if it is in the equipment which forms a photosensor and can also 
control gain using the signal fi*om this photosensor, you may make it search for the gain 
RGa and BGa over the red and blue for maintaining color balance using the signal firom 
this photosensor, although he is trying to adjust color balance using an input value in 
the case of a color. 

[0094] Moreover, the processing program which processes this invention may be stored 
in storages, such as a floppy disk, an optical disk, and a hard disk, and the format of 
obtaining data firom a network also including those storages and is sufficient as this 
invention. 
[0095] 
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[Effect of the Invention] According to this invention, a dark image with small input 
brightness is received as mentioned above. While outputting the output brightness as a 
big value, Ught has hit and an image bright from the first is received. Since the 
translation table which has a folding point where that output value does not turn into 
maximum is created and this translation table was made to perform transform 
processing Even if the dark part which serves as a shadow by a backlight etc., and the 
bright part equivalent to which light is exist in one screen, a dark part can be outputted 
as a bright image. A part bright from the first The output value cannot overflow, but it 
can prevent being crushed white, and a good image can be outputted to the whole. 
[0096] moreover, said translation table low - it is also possible to make relation of the 
output to a brightness input into the curve which has a tone curve, and conversion 
doubled with the output devices (for example, LCD, CRT, etc.) used can be performed. 
[0097] Furthermore, a little brightness range of the image captured among the inputted 
brightness data is made to become a high brightness side. It is also possible to perform 
shutter speed adjustment which enables the input of both a low brightness part and a 
high brightness part. After performing such shutter speed adjustment, the data of both 
a dark image and a bright image can be incorporated by performing a brightness entry 
of data, and changing and outputting the inputted brightness data using said 
translation table. In addition, although a dark image will be captured as a darker image 
at this time, it can amend in a bright image by performing the image processing using a 
translation table which was described above to it. moreover, since an image input is 
carried out in the condition of having gone into sensibility within the limits enough, 
brightness is in an image bright from the first considerably, it is crushed white also to a 
high image, and does not have — it can come out and a good image can be obtained. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] Drawing showing an example of the fundamental translation table by this 
invention. 

[Drawing 2] The flow chart explaining the flow of processing of the gestalt of operation 
of this invention. 

[Drawing 33 Drawing showing the example of division of the screen for asking for the 
brightness used as criteria in the gestalt of operation of this invention. 
[Drawing 4l Drawing showing the example of a translation table with two folding points 
in the gestalt of operation of this invention. 

[Drawing 5] Drawing showing the example of a translation table with a tone curve into 
a low brightness part in the gestalt of operation of this invention. 
[Drawing 6] Drawing explaining the shutter speed adjustment in the gestalt of 
operation of this invention. 
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[Drawing 7] In the gestalt of operation of this invention, in (a), the translation table for 
red and (b) show the translation table for green, and (c) shows the translation table for 
blue in drawing showing the example of a translation table created as an object for color 
pictures. 

[Drawing 8l The block diagram explaining the equipment configuration for color 
pictures in the gestalt of operation of this invention. 

[Drawing 9] The block diagram showing the configuration of the 1st conventional 
technique. 

[Drawing lOl Drawing showing the example of an image which serves as a backlight 
and contains a dark part. 

[Drawing 11] Drawing showing the relation of the input and output by the 1st 
conventional technique. 

[Drawing 12] Drawing showing the relation between the input at the time of taking the 
2nd conventional technique into consideration on the 1st conventional technique, and 
an output. 

[Description of Notations] 

11 CCD Camera 

12 CCD Controller 

13 Data Collection Section 

14 Folding Point Calculation and Translation Table Creation Section 

15 Memory for Translation Tables 

16 Transform-Processing Section 
alpha Crookedness indicated value 
p Folding point 

alphaR Crookedness indicated value of the table for red 
alphaG Crookedness indicated value of the table for green 
alphaB Crookedness indicated value of the table for blue 
pR Folding point of the table for red 
pG Folding point of the table for green 
pB Folding point of the table for blue 
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